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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head which carries out vacuum adsorption of the electronic parts at a nozzle, and 
carries out migration loading at a substrate, and a camera, The plinth which is location gap 
detection equipment of the electronic-parts adsorption nozzle in electronic-parts mounting 
equipment equipped with this head and the trolley table with which the camera was attached in 
one, and was arranged down said head and the migration way of said camera, Location gap 
detection equipment of the electronic-parts adsorption nozzle characterized by forming the 
insertion hole which is equipped with the needle laid in this plinth free [ a slide in the XY 
direction ], and said nozzle inserts in this needle. 

[Claim 2] The process which locates the head which drove the trolley table and was prepared in 
this trolley table above the needle laid in the plinth free [ a slide in the XY direction ], With the 
process which drops the nozzle of this head and makes this nozzle insert in the insertion hole 
formed in the needle, and the camera which drove the trolley table again and was formed in this 
trolley table after extricating this nozzle from this insertion hole The location detection approach 
of the electronic-parts adsorption nozzle characterized by including the process which asks for 
the location of the direction of X of the nozzle to this camera, and the direction of Y by 
detecting the location of this insertion hole. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the location gap detection equipment and the 
detection approach of an electronic-parts adsorption nozzle, attaches in detail the head and the 
camera which equipped the trolley table with the electronic-parts adsorption nozzle in one, and 
relates to the location gap detection equipment and the detection approach of an electronic- 
parts adsorption nozzle in the electronic-parts mounting equipment which carries electronic 
parts in the predetermined coordinate location of a substrate. 
[0002] 

[Description of the Prior Art] As electronic-parts mounting equipment which carries out 
migration loading of the electronic parts at a substrate, what was indicated by JP,2-36599,A is 
carried out widely. 

[0003] With this seed electronic-parts mounting equipment, the head which carries out vacuum 
adsorption and carries electronic parts in a nozzle at a substrate, and the camera which detects 
locations, such as an electrode on a substrate and a datum reference mark, are attached to the 
same trolley table in one, and a relative distance of the direction of X of the optical axis of a 
camera and the pin centerjarge of a nozzle and the direction of Y is beforehand registered into 
the memory of the computer for control as an offset distance. After attaching a head and a 
camera to a trolley table, this offset distance measures the location of an optical axis or a nozzle 
pin centerjarge with a measurement means, and is found. 
[0004] 

[Problem(s) to be Solved by the Invention] However, while operating long duration equipment, the 
distance of the pin centerjarge of a nozzle and the optical axis of a camera was changed for the 
thermal expansion of components, generating of backlash, etc., and the trouble that the precision 
which carries electronic parts in a substrate worsened gradually was. 

[0005] Therefore, this invention aims at offering the location gap detection equipment and the 
detection approach of a nozzle and the electronic-parts adsorption nozzle which can search for 
the physical relationship of a camera simply correctly. 
[0006] 

[Means for Solving the Problem] for this reason, this invention can be freely slid to the plinth 
arranged down the head and the migration way of a camera in the XY direction — needle 
installation is carried out And the insertion hole which the nozzle of a head inserts in this needle 
is formed. 
[0007] 

[Function] According to the above-mentioned configuration, after locating a head above a needle 
and making a nozzle insert in the insertion hole of a needle, a relative distance of the XY 
direction of a camera and a nozzle can be found by detecting the location of an insertion hole 
with a camera. 
[0008] 

[Example] Next, the example of this invention is explained, referring to a drawing. 

[0009] Drawing 1 is the perspective view of electronic-parts mounting equipment 1 is a trolley 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/06/28 



JP.06-045794.A [DETAILED DESCRIPTION] 



2/4 ^— v 



table and consists of X table 1A and Y table 1B which intersect perpendicularly mutually. The 
camera 3 and the head 4 are attached to the point of Y table 1B in one. 7 is the light source of 
the shape of a ring with which the camera 3 was equipped in one (also see drawing 2 ). The head 
4 has the nozzle 5 which carries out vacuum adsorption of the electronic parts 10. 
[0010] In the middle of the conveyor 11 for substrate conveyance, the clamper 12 which clamps 
and positions a substrate 13 is formed. The table 14 is installed in one flank of a conveyor 11 t 
and the tray 15 on which electronic parts 10 were contained, and the observation equipment 16 
which detects a location gap of electronic parts 10 are formed on this table 14. This observation 
equipment 16 consists of the camera 18 which observes the electronic parts 10 laid on the stage 
17 in which electronic parts 10 are laid, and this stage 17. A camera 3 detects the helicopter 
loading site of electronic parts 10 by detecting the location of a substrate 13 and observing an 
electrode 1 9 by observing the location standard marks A and B formed in the corner of a 
substrate 13. 

[0011] The 2nd table 21 is installed in the flank of another side of a conveyor 11. The nozzle 
stocker 22 is formed on this table 21. Two or more sorts of nozzles 5, and a nozzle 5 and the 
fixture nozzle 6 which has the almost same configuration are contained by this nozzle stocker 
22. In order to exchange a nozzle 5 according to the form of electronic parts 10, a head 4 arrives 
at the upper part of the nozzle stocker 22, and when a nozzle 5 moves up and down there, 
automatic exchange of a nozzle 5 is performed. 

[0012] Moreover, the location gap detection equipment 30 of a nozzle 5 is formed in the flank of 
a table 21. Drawing 3 is the sectional view of this location gap detection equipment 30, and 
drawing 5 is a top view. 31 is the plinth of the closed-end cube type installed on the table 21, 
and the needle 32 of a disk type is laid in the interior free [ a slide in the XY direction ]. The 
insertion hole 33 which the lower limit section of a nozzle 5 inserts is formed in the center of a 
top face of this needle 32. as shown in drawing 2 , generally lower limit section 5a of a nozzle 5 
has become taper taper-like, therefore, as for this insertion hole 33, lower limit section 5a agrees 
— as — grinding — punishment — it is punched at the **. 

[0013] The pore 34 is punctured by the pars basilaris ossis occipitalis of a plinth 31, and the 
tube 36 is connected to this pore 34 by the splicer 35. This tube 36 is connected to the 
aspirator 37 of the air as a fixed means of a needle 32, and the on-off change bulb 38 is formed 
in that middle. Although a needle 32 can always slide the base top of a plinth 31 freely, when 
vacuum suction is carried out through a tube 36, a needle 32 is adsorbed and fixed on the base 
of a plinth 31, and a slide will become again free if a vacuum suction condition is canceled. 
[0014] As mentioned above, the nozzle 5 of a head 4 can be exchanged freely, and a head 4 can 
be equipped also with the fixture nozzle 6 as shown in drawing 3 . The appearance of this fixture 
nozzle 6 is almost of the same shape as the appearance of a nozzle 5, and it has taper taper-like 
lower limit section 6a, and if the fixture nozzle 6 is dropped, that lower limit section 6a will be 
inserted in the insertion hole 33. 

[0015] This electronic-parts mounting equipment consists of the above configurations, and then 
explains actuation. In drawing 1 , the location of a substrate 13 is beforehand detected by driving 
a trolley table 1, moving a camera 3 to the upper part of a substrate 13, before carrying 
electronic parts 10 in a substrate 13, and detecting the location standard marks A and B. 
[0016] Now, when a trolley table 1 drives, when it moves to the upper part of a tray 15 and a 
nozzle 5 moves up and down there, a head 4 carries out vacuum adsorption and takes up the 
electronic parts 10 in a tray 15. Next, a head 4 moves above the stage 17 and detects a location 
gap of the direction of XYtheta of electronic parts 10 etc. with a camera 18 there. Next, when a 
nozzle 5 takes up the electronic parts 10 on a stage 17 again, a head 4 moves to the upper part 
of a substrate 13 and a nozzle 5 moves up and down there, electronic parts 10 are carried in a 
predetermined coordinate location. A location gap of the direction of X and the direction of Y 
among location gaps of the direction of XYtheta detected with the camera 18 here It amends by 
adjusting the migration stroke of X table 1A, the direction of X of the head 4 by the drive of Y 
table 1B, and the direction of Y, and a location gap of the direction (hand of cut) of theta is 
amended by doing theta rotation of by the motor (not shown) in which the nozzle 5 was built by 
the head 4. 
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[0017] Now t in drawing 2 , fluctuation of the distance of the XY direction of the optical axis Z1 of 
a camera 3 and the pin centerjarge Z2 of a nozzle 5 produces deviation in the helicopter loading 
site to the substrate 13 of electronic parts 10, as the term of a Prior art described. So, with this 
equipment, it inspects whether there is any fluctuation in the optical axis Z1 of a camera 3, and 
the physical relationship of the pin centerjarge Z2 of a nozzle 5 as follows. 
[0018] That is, a head 4 is moved to the upper part of the nozzle stocker 22, it changes to a 
nozzle 5, and a head 4 is equipped with the fixture nozzle 6. Next a head 4 is located in right 
above [ of a needle 32 ], the fixture nozzle 6 is dropped there, and the lower limit section 6a is 
made to insert in the insertion hole 33, as a trolley table 1 is driven and it is shown in drawing 3 
R> 3. Then, a needle 32 slides a plinth 31 top so that it may learn from lower limit section 6a of 
the fixture nozzle 6 (refer to drawing 3 chain line). Then, after opening a bulb 38, carrying out 
vacuum suction of the needle 32 from a lower part and making a needle 32 fix on a plinth 31, the 
fixture nozzle 6 is raised and it is made to escape from the insertion hole 33. 
[0019] Next, a trolley table 1 is driven, a camera 3 is moved to right above [ of a needle 32 ], the 
light source 7 is turned on, and a needle 32 is observed from the upper part (refer to drawing 4 ). 
At this time, the migration length of a trolley table 1 is equal to the offset distance of a camera 3 
and a nozzle 6. Then, since it is reflected right above and incidence of the light L1 irradiated by 
top-face 32A of a needle 32 is carried out to a camera 3, this top-face 32A is observed brightly, 
but since it is reflected to the method of ascending and incidence is not carried out to a camera 
3, the light L2 which carried out incidence to the slant face of the insertion hole 33 is observed 
black. 

[0020] Drawing 5 is the top view of detection equipment 30, the light - and - darkness image of a 
needle 32 is captured by the visual field Q of a camera 3, and the insertion hole 33 is observed 
black. Then, if it asks for the center position G of this insertion hole 33, this center position G is 
exactly the pin centerjarge of the fixture nozzle 6, and since the pin centerjarge of the fixture 
nozzle 6 and a nozzle 5 is still the same, this center position G will not exactly be the pin 
centerjarge Z2 of a nozzle 5. It can ask for this center position G easily with image-processing 
means, such as the center-of-gravity detecting method. 

[0021] Drawing 6 shows the optical axis Z1 of a camera 3, and the physical relationship of the 
relative XY direction of the pin centerjarge Z2 of a nozzle 5. It is each location which measured 
them with the measurement means after Z1 and Z2 attached the camera 3 and the head 4 to the 
trolley table, and was called for beforehand among drawing, and the offset distance of X1 and the 
direction of Y of the offset distance of the direction of X is Y1. deltaY Moreover, Z2A is the 
location of the pin centerjarge of the nozzle 5 detected with the camera 3 by the technique 
shown by drawing 3 , and has shifted in the direction of X from the original location Z2 in deltaX 
and the direction of Y. Of course, these distance delta X and delta Y is exactly the amounts of 
slides of the needle 32 at the time of making lower limit section 6a of the fixture nozzle 6 insert 
in the insertion hole 33. Such a relative location gap originates in thermal expansion, backlash, 
etc. of each part article, as mentioned above. 

[0022] According to the above-mentioned technique, the optical axis Z1 of a camera 3 and the 
physical relationship of the pin centerjarge Z2 of a nozzle 5 can be detected easily, and 
electronic parts 10 can be surely carried in the predetermined coordinate location of a substrate 
13 based on this result by amending the migration stroke of the XY direction of the head 4 by 
the drive of a trolley table 1. It can also carry out by performing the check of the physical 
relationship of such an axial center Z1 and the nozzle pin centerjarge Z2 any time, and making it 
interrupt during the activity which carries the electronic parts 10 of a tray 15 in a substrate 13. 
[0023] Moreover, in order to detect the pin centerjarge Z2 of a nozzle 5 correctly, as shown in 
drawing 5 , the insertion hole 33 must be able to be clearly recognized with a camera 3. For that, 
it is desirable for top-face 32A of a needle 32 and the insertion hole 33 to be observed by clear 
contrast, therefore to apply a white coating to this top-face 32A, or to stick a white seal on it, 
and to make it the brightness of top-face 32A and the insertion hole 33 differ greatly. In addition, 
although the fixture nozzle 6 made to insert in the insertion hole 33 is prepared according to a 
rank, if it permits that lower limit section 5a of a nozzle 5 hurts, lower limit section 5a of a nozzle 
5 may not be made to insert in the insertion hole 33, and the fixture nozzle 6 will not necessarily 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgLejje 



2005/06/28 



JP t 06-045794,A [DETAILED DESCRIPTION] 



4/4 ^— v 



be [ therefore ] required of the above-mentioned example. 
[0024] 

[Effect of the Invention] According to this invention, the precision which can detect fluctuation 
of the physical relationship of a camera and a nozzle simply correctly, therefore carries 
electronic parts in a substrate can be maintained highly, and, moreover, this detection can be 
performed [ be / it / under / activity / which carries electronic parts in a substrate / setting 
etc. ] at any time. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the electronic-parts mounting equipment concerning one 
example of this invention 

[Drawing 2] The important section front view under electronic-parts loading of the electronic- 
parts mounting equipment concerning one example of this invention 

[Drawing 3] An important section sectional view while inserting the fixture nozzle concerning one 
example of this invention in a needle 

[Drawing 4] It is an important section sectional view while observing a needle with the camera 
concerning one example of this invention. 

[Drawing 5] The top view of the detection equipment concerning one example of this invention 
[Drawing 6] The physical relationship Fig. of the optical axis of a camera, and a nozzle pin 
center.large concerning one example of this invention 
[Description of Notations] 
1 Trolley Table 

3 Camera 

4 Head 

5 Nozzle 

6 Nozzle (Fixture Nozzle) 
1 3 Substrate 

30 Location Gap Detection Equipment 

31 Plinth 

32 Needle 

33 Insertion Hole 



[Translation done.] 
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